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Abstract 



PROBLEM TO BE SOLVED: To lessen generation of dust and improve reliability by forming a through 
hole at a coat resin layer to remove a resin layer to be larger by a specific value than a base in a liquid- 
jet head formed with the dissoluble resin layer totally removed. 

SOLUTION: Ink discharge energy-generating elements 1 are arranged on a substrate 2 of a liquid-jet 
recording head. A pattern 3 to be an ink flow passage and a pattern 4 to be a base are formed of a 
dissoluble resin on the substrate. A coat resin layer 5 is formed on the resin layers 3, 4, where ink 
discharge openings 6 are formed. A hole 8 is formed to be larger by 5 &mu m or more or smaller by 5 
&mu m or more than the base. The substrate 2 is chemically etched, whereby an ink feed opening 7 is 
formed. The resin layers 3, 4 are dissolved out of the ink discharge openings 6, ink feed opening 7 and 
through holes 8. The ink flow passage and a foam chamber are thus formed. 



Data supplied from the esp@cenet database - 12 



(19)H*fflftflfJf (J P) 02) & Jj§ |f & fg (A) 



(ii)ftffa«fi&M#« 

1-138817 



(5i)int.ci. 6 mmn F I 

B4 1J 2/05 B4 1J 3/04 1 0 3B 

2/16 1 0 3 H 



5 OL (4 7D 



(21)iHS#^ 


ftB¥9-312275 


(71)ffllPA 


000001007 










<22)ttiBH 


¥f£ 9 ¥(1997)11)3130 




«s:«*fflKm? 3 t S3os 2 n 








m mm 








Jfc£«*EBKT*t^3TB30#2# 














a4mm a 





(54) [%w<o&m] tmm%'\yVi5&.xf*<Dm&i& 



(57) 

s± u , mm »r «e a *h»b .t »> a * * > * fessffl © > < * 
f - y is i. rf±-is t fc h * ? - > ± icTffifctffJDf £ 




(2) 



HH¥ 11-13 8 8 17 



-c, «rBafcK±c. »i»Bri64»jis iD4*>f>^a 

g&ffl fv* ? - > t * t; , Iff 12 jf g&ffl 9 - y ± K JFM $ 

ft&tu 74 *7*v<- h ttt&w&mmmzw-mz-tz, 

- > ± »Ib1 * ffM L $ l", lftlEM^ ? - > 

*», ituf2±£<07^ S i <3 % 5 ^ mfili^l <»*S*i 
[8S*«2l «ft**:*i-**|RiiiUJ*L-cai[*|^l 

K JB *> ' < * - > i * U , tiTfE%& ffl yt* — >Jitc3gj*3 
ft^U 7>r ^U- h fcfr 

«« L S J* IT ffi KM £ L X ii Z> 

Buf5±^f<7)7C £ $ t <0 5 // mttX'h $ < ®J&S *l 

3 ] riexg 

( 1 ) &Kt&iMHrett S *ifc3£*± c > 7 Stft t 
i-&?t«pI^^»fli®<o/^->t > *o#M±K* 30 

-raxe, (2) mi2-3<ommvStfc%®mm<»^?~ 

>±IC ¥S*««»»IB**J»-r4Xa, (3) wis 

^*ttan*«rt+*ie* (4) fr 

EUttlii:, ±&t 4"ofc»»Tir(6«:»BJl*BE* 

(5) lOTB*KK'f >^tt»P*®*1-*Ifi, & 
J: IT (6) ffia}&»prfll5:»Ji«*S)»l!iE*1-*ie«: 
t44-trrtt«F«ti-4»*!HlCE*«)*#« "o 

4 ] TKIg 

(1) ftJ^ttfrOTBJSSftfca^K, 4>9imk 

t^m (2) DtrE2o<o}giBDrjfe4»iiMi^<^- 
>±(c, ¥ffi&M1»l»l£ffM-f£lfI, (3) iiffi 
-f v^itiaptKjs-raxs, (4) mi 



8, (5) IWEIMEK'f >^ft«P*K*i-*Xfi, 4i 
«ttf (6) flire*»TTII64»llg)iSr»»l!fe*-r4Xfi«r 

4- < t & * tr c t «• #® t i- b mim 2 ic eft <n m& m 

[»*3S5] XS (3) UiOf (4) £[B]B#lCfi^ i 

t *«« t 3 1 til 4 i;!5«<7)^ii7jffi 0 

[0 0 0 1 ] 

[ISWWK-t&a*fl-»l *»WI±, iS#P*W (KIT, 
( y 7 ) /hrS *rH*-r * fctotfM > ^ y x 7 h ffits^ 
[0 0 0 2] 

[»<?)M] O^i/i-; KB»**tt, f£»NF(cfe 
[0 0 0 3] i" > ^ v i y M2ii-^ y KO^T\ -f > ? 

itttu jc ^ >u % -ft&m^mm $ tt tz m®. \z a l -c , s 
[0004] #^¥4 - 1 0 9 4 0 - 

1 0 9 4 1 - 1 0 9 4 2 ^&»KiE*fc 

Gfl^ f K (0 5) (is 

7 K<0$iiS^ («x.(f#BaBB6 2 - 2 3 4 9 4 1 

COS^lC^A^C t^PjBgT-**o itL^^H^lCio 

(a) - (d)' estj:^, ®Mnmmmm3 *j 

J:>9S6*1-&^ft» *W^ri64#BM3«>giS-'«i'->' 
U»oT»*S#l-CL4v\ 7^^7*1'- hwRIf 

^ 7 7-b- KORJJ 0»v»»fl-COflMRtt*"E < «r >9BB 
[0 0 0 5] ttEMHjSt»*+&¥ai u> *ajsi 



(3) 



11-13 8 8 17 



All, t>)y<t xyi/- \-Z¥-Mi,zBi&tz>3®x\ ?§ 

Lfeo CO^T(iH5 (c) ic^-rj:?!:, ?#»pTb£ 

1^*1-* Jt*wmapy^ - > 8 £|Bl-+i£*8tc^j£ L 
•Ci/>fc, IfrL titfbm 5 (c) COVS* - , EI 5 (d) <T> 
M«95W**J£*ia-C*-5 0 6 (a) , (b) fciffl7 

( a ) , (b) c^tnc mm 4 smsji -c 

**±G4 t, *'J 74 *7>- hSrJg«T4ttB#IHi 10 

jgg&l 0**t?#4 o i<0«/J^ie»U» ±6«.4«ISf* 
i$tt. 4 Sir V x y h Eii^ y K^St^ 4 
TOlg, is «t 0*1" > 7 v EM^n y Ft Lt (Offi 
ffl <0 & LT^4«3H t K, 7 7 y * C 1 o T 3*5 » 

li, ^-v^JSIBOtf b^h*?^ /^-'/MSflfi 
f*^trtWC**o O^y'x-; MB 

Oytai: t fcKgfbU <-f >7aUf&rt, £ fe (1 4" > 7 th 20 
[0 0 0 6] 

£*5fciS<oa:&tf>/:*!> iciS $ 3tfe & co-e* or, 3* 5 <o 

[ 0 0 0 7J 30 

1. §§&#£^t&^ffiKttLT8tt;Sifi)i::-f 

± K x **fBItfe i 0 4 « -T > * ftttffl ©/< * - 
> t * , itu EfiE&ffl ^° ? - > ± uffM £ *i & * ') 7 4 

7s7u- h ttt&mtmmmiwmz-thtztb^ist 

s9ffl!t,m/*9->&tTf±i3ttj;*»i9->±.\z¥& 
4#l|Ji*»JftLfcftK, TWEP"5^7->*«-£Lfer§ 40 

fc^wUEttweaKRft&iifcjrapa*, u&E±a 

ff)^^ £ 1 "9 t 5/^111^1^, 2 fell 5 ^mBLL 
7 Ko 

[ 0 0 0 8] 2 . TEI« 

( 1 ) ISftffifitflt*^* $ *l fe *«± K , -f > 7 vi£& t 
'J 7 4 7 7* U- — t-t4^ftS^Jg*¥ffl(;lfM-r-&/t46 so 



-t-sig, (2) mw.2-?<nmm^ife%®mm<o^?- 

>±lc, -FS4*«»IS)iS:^JS-*-4Xg, (3) 1512 
tSfei&O, ±^10 5E*A#v^\ £feli^fc"9/J>£ 

viintfstsm (5) niri2**U'f>*tt*& 
□ ^©jst^ifi, fciy (6) flrE?&J*»rft*»iiMf 

[0 0 0 9] 3. Iff (3) HlXf (4) *|B|P#KfH 

[0010] 

\Vm<r>%%(njm\ WT, Hffi«r#M LOOK'S 
[0011] Hi (a) - (d) 33 i 0* H 3 (a) - 

(d) 11, *%w^i-z.m®-mnm^-? kw**»4 
s^isxfi t ^ t fe w^^eti Mm x- h & 0 

[0012] 0 1 33 1 II 3 <0 (a) lC^?3x^^«2 
-hK»»i£8t# (SAIBtlE**?) *0-f»ttBlx* 

4»aBe-ew , >^aKi:4^>'^->3, m^^t 

If 7 -f )VA(Oy 5 K Wv-'T. K0Xtf>3- 
h^ic mitimtm. Deep-UV* 

ic «t-5S3t ■ Slft&tXJ: f)^'7->lfM't3xlf J;v^ 
[0 0 13] ^Mi^t L-Cli, ^'J^^JV-f v7n 

^-*tF> (*Mtt-1bX* (SO ttKODUR-l 0 
1 0) S-Xlf^n- Kci l)^, K'JSLfef*, Dee 

[0 0 14] ^UfltBES»irffi4r»ffi«3i3J:O f 4±lc 
II 133 J; 0*030 (b) l*^a«ffil5 *X 

(i . nr ttmmm frh%z>±iaU4 * s mj& ? n r v > 

^>iticj;i9, ^> J'jKKa 3 co±ffill^Jfii;ff^pItl 

t?* 4 o s^c- vi&mmmm 5 u ^ > 7 utta p 6 1 m 
fc-tz, (m 1 33 3:^113 <n (c) ) o «rE»»"rte*# 

tieiip^ 9 - y 8 OA # s (i mfE?t»BrB64^ffii® 

^P>4-5±^gf'4<7)/^-Vl v ^7t5tA^< (II) 
JfeJl*^i9/h$< (B3) 0, buIE 

t, :^<0lSHfc4'm*fliE«Ol8 6, 7H^Lfe«/h 
^gg|5l 0tt»4L4v> o ;-IC "t*E59-7C^<" 33i 

y* "^40/j>5 <" tu, mi.nmn&<o'*?~>z± 
aaprts«»/j^ie *• § it * w iz^ttnst<o± § $ 



(4) 



#M¥ 11-13 8 8 17 



ffiL<l±5/i mtll, 1 "9»f L< (4 1 0 // 

^ >*ttmn6j3j:u f »ap8 0>»att, Hi****!- 

$L De e p-UVytft t<OI|y , Gl;J: »K 
[0 0 15] *l;:£«2 ic-T >^fti^P7 SrR»t'4o £ 

o-Y >^tt*&n 7i±, IMSS-i't^WKx-yf-vr-tSi 

V\ KOH, NaOH, TM A H ft t'?>&7 ;v A 'J %m 
iz UIJttx 7 f^^l;J: *)Ml&tZ> (HI, 3 <0 
(d) ) . <fc vJMWvftflOt LTI4, «fft#ft#< 1 1 

L, i &«£8 or^SDftSflL/L-TMAH 2 2 

%?§i£-e+&n#H x -y f- > X1"S i t ic <fc *) , > y- ft 
[0016] -f ytmi&noMmij >9m&><9~> 

(a) ) , it.lt 4 >9Vttiin<nMl& (HI, 3(0 20 

(c) ) ttizfii ztt>-Bjmr-&z> 0 

[0 0 17] ^cV>TH 1 , 3 <7) (d) ICjjrJ-J: 3 IK * 
»PTffift#ffli)B3±3J:U f 4 -< > ? P±a P 6 , -f^? 
ttfto 7 is J: fca^Kfip 8 *»f>»ms 

*a r t k j: 0, j>9 g x vstm^tfmm $ n 

So »»PTt6ft#J6« 3 Si CM <0|^*O*ft{±, D e 
e p-UV3tt=i*^lB»**ffofc|ft, a«, 

[ooi8] i i n& zmmm m=k<otz * k jta 30 

P8£rl£lt1\ ±^«4*(fe±*ri-»t-##fe#x.t> 
ftSri^ iO*§3\ BfaEcoODUR- 1 0 1 0 ii&'XJK 
rSffi^l 1 0t:-C*4fcft, itiWPfco«tXg^fti* 
t^i^figtigiSflnfiK 4 *'J 7 < \U 

[0 0 19] IllWISCJ: ») >X;l/«*^|![S*i/c* 
«2Sr, v>y-V-fttlKt i}#ISMiO»r, ^y^Yt 

y 9 fflt L O^/i'^ 7 K*»^a 

[0 0 2 0] iW£9ft##&Wc«Sfl&jiK<fc *K 3'$ 

sv\ ^mmmm^^m^mu -i > 9 v x y he§* 

^ y F Zmm? Sit Tj^nTsg t ft * „ 
[0 0 2 1 ] *f6^{±-f >9~y*y htm^y Y'O^X 

tt**fcfc'bU #U5fet5lfflLfc!|#B8 5 F4 - 1 0 9 4 so 



6 

0 MM* tfUn^ 4 - 1 0 9 4 1 H^fc*, ftRW 4 - 1 
0 9 4 2 ^&»lc|B«<7)^ffi(7)fEii^ y KU*a-C* 
So i*lf>&£*l4, * V^tti^* 

ftiSJt±l?-£^;iSfftx*;u¥- 

«£P±£B$-£S *><D-e&S 0 rtLt>o^tt-c(±, /M 

> ? ( 5 o P i my) <DQ±itij)-oimx-$, <o , e.o t 

-J'huTj^-I' >y-?££P±iiS 4 > >y'n«c0fr 

£t#s.r trt J -e§s 0 

[0 0 2 2 ] *HWI±, IEStt<0^eufcfc»)ra«FUiE 
labo^S?;^^ >*^7<7>fEii^ y Kt LT, $<b 

* 7 - '7 K U Wit^So 
[0 0 2 3] 

4 t5 5 \ i ii f, £ jfeffl li*^H^ * Pfi^i" 4 I <F> -Cl± ft v> 0 
[0 0 2 4 ] 1 

HCfcV^TJi, H2fcJ:Uqa8 (a) , (b) \Z 
TP-Tit )&<0 4 >9V Y SEIS^ -y KS-, fr^WH 1 
(a) ~ (d) C*Lfc#JBUf£oTft»Lfco 

H8 (b) WA-A' lt)fffit^L.^ i J)W7> i :ia2-e* 
So fti5^ H2CQ±£SHCDYI4 1 0 0 ^ miH, MiiP 
8(0Xt±l 5 0 mipi-tigj&L^o ftHLfc-f>?yx 
y h IBfi^ y Y\z J: •) , *6*/ V > 7 'Jn - ^/ 

7*77^2 = 79. 4/15/3/0. 1/2. 5^<b 

fts^f >^?a^fflv>r, tkffijgr&&f = 1 5 k h z-r-en 
[0025] $hKz\mm^y vt&mfflizt'tz^x 

ttfflL LT, 6 OX:<04 >^#H^*U3 
^flHftffWttrffofcftflaEft^f K*fflv> f = 1 5 

kHz r-en^ie^^ffo stm *ttc tttsiu 
• (4^ < a <b , ^ff ft en^iEii *»4ci # 

[0 0 2 6] ^*W(c^L/-:-f >>* ->'x -y MEfi 

^y vizi <o mm<?>j y9m*m^'x f = 1 5 k h zx- 
wmm*fs-otztz.h, EOHMttcwuT^ >?m& 

SofCiiffcana^xy^ ^ItilJi l ?W4' > 

■CS££ L , 1£p a pfi ft EP* lEii tftofc. 
[0 0 2 7] Hift^D 2 

*Jfc«2i:*5v>-ai, B4£Xcri9 8 (a) , (b) (C 
^1"tI)S<7) 4" > ^ y x y Y |Efi^ 7 KSr, HuiE^H 3 

(a) - (d) K^LJt^JEKflEoTffcRLJto 
Bf, H8 (b) COA-A' BfS5-^L^(>075 J H4-C* 
So ft*5, H4 <7)±&S|H OYI4 1 2 0 /i m»S, MiiP 



(5) 



1 1 - 1 3 8 8 1 7 



8WXI±7 0 fim«&-?Mf£Ltz<, ttSU^/^yxv 

y 7°n t"jVTJU3-^^@$V f-^A/afe^|4y- K7* 
7 7?2 = 79. 4/15/3/0. 1/2. 5*»e>£ 

& i" > ?&£ffl^-c. n±ffijn&& f = i 5kHz -efti^ 
E8 * ft o t i % , *# »w A p D pf3: «r f, iifc o 

$ t, i* i oie^^s 7 k * srs n ic jjtotftiL 

ofcftOgE&^v KSrfflv* f = 1 5kHz T£p3:f5fi£ 
[0 0 2 81 

</ » , 'mmmv&fcM iris ttotv^vy 

v K fcttflt-f s:i tf»sm ttth a 
[HI] *HW«*<WHrtB»^f KO»*fl94llSI 

[m2] hi K7P-r*%w<omi$-mmm^v mum 

[0 3] *»W«*fla*ltB»^y K«**W*«|jfiX 



[0 4] H 3 jMWWJBflk^ 7 K©#ft 

«»Srawi-a**ttii)rffiiaT*&. 
[05] ranoftfttttteflK? Ko«jtigo-«* 

[H6] H5^ttt*<0«[fla!tltE^7 Kopgs.S 
[0 7] 0 5 K^ttt5fc<D?£ftPf tticlii^ v K^S.S 
[0 8] *«W(0jSfr*WfE8^v K<A|£*M$:Stt* 

[09] a*«)»#*HCi»^-y K»»exsofli«>fli 

2 g« 

3 «jKi?IE&«tllgV (-f>^ao»») 

5, 5' ttStt&ff (t'j7^/b-M 

6 -f>^ttffiP 

7 4>?m'kn 

8 &OTffi&tfttffNt£o 



[01] 



[0 2] 



